including a push rod attached to a proximal end of the ?exible tube to facilitate placement of the ?exible tube within the coronary artery requiring treatment. In certain applications, the intravascular device is used as a drug (or other ?uid) delivery device or as an aspiration device. In other applications, the intravascular device is used as a guiding means for placement of an angioplasty device, such as a guide wire or a balloon catheter. Additionally, an attachment tube may be provided which is designed to couple with a proximal end of the ?exible tube to provide a continuous conduit for aspiration or ?uid delivery to a treatment site in a coronary artery.
41 Claims, 10 Drawing Sheets 07/605,398, ?led Oct. 29, 1990 , now abandoned.
BACKGROUND OF THE INVENTION
The present invention relates to the ?eld of treatment of heart disease. In particular, the present invention relates to an intravascular device, particularly suited for use for per cutaneous transluminal treatment for heart disease.
A normal artery is composed of essentially, three layers, the intima, the media and the adventitia. The intima is the innermost layer of the artery. It is composed of a thin layer of endothelial cells that provide a smooth surface between the blood and an interior wall of the artery. The media is an intermediate layer which is separated from the intima by an internal elastic membrane, which allows material to diffuse through the intima and into the medial tissue. The media is a muscle layer composed of a network of smooth muscle cells. The smooth muscle cells of the media contract and relax to regulate vessel tone which in turn a?fects blood pressure and local blood ?ow. The outermost layer or adventitia is composed of a connective tissue and scattered smooth muscle cell bundles.
Atherosclerosis is a disease which affects a normal artery restricting the function of the artery. Atherosclerosis involves the gradual build up over time of atherocelerotic plaque or atheroma. Atherocelerotic plaque buildup begins in the intima] layer of the artery and progresses with the deposit of fatty debris from the blood through the endothe lium. As the formation progresses, the endothelium becomes irregular and the artery constricts because of the build up of the plaque. The build up is so signi?cant that the plaque now diminishes the effectiveness or area of the artery.
Balloon dilatation angioplasty has become recognized as an efficient and effective method for treating atherocelerotic buildup in coronary arteries. A dilatation balloon catheter is inserted preferably into the femoral artery of the patient and it is advanced to the obstructed area of the coronary artery.
The balloon is in?ated to compress the plaque against the artery wall and also to stretch the artery to dissect the plaque and open the artery thereby permitting an acceptable artery blood ?ow.
Before an angioplasty procedure is performed, radiogra phy is used to survey the extent ofdamage or disease present in the artery. Dilatation balloon catheters are rated for different functions depending on the extent to which the artery is occluded or obstructed by plaque and the stage to which the atherocelrotic deterioration has progressed. However, often times, the nature and extent of the damage is not apparent from the pro-angioplasty analysis and it is necessary to substitute the original balloon catheter inserted for an alternate sized balloon catheter. This process is generally referred to as a catheter exchange. A catheter exchange becomes a very arduous procedure if it is neces sary to retrace the second catheter through the tortious anatomy (i.e., through a coronary artery) of a patient to position the balloon at the occluded area.
There are generally two type of balloon catheters, over the-wire catheters and non-over-the wire-type catheters. In an over-the-wire catheter, the wire is slidably disposed within the catheter so that the catheter may be withdrawn 15   20   25   30   35   55   60   65   2 independently of the wire, and the wire can remain in place to guide a substitute catheter to the treatment site. In a non-over-the-wire catheter the entire catheter is withdrawn during a catheter exchange so the tortious path to the treatment site must be retraced.
The condition of the patient may also be affected by thrombolytic buildup which can also occlude the lumen of the artery. Thrombolytic buildup results from platelet found in red blood cells which is thought to promote coagulation. In a healthy artery, endothohelial cells produce substances that inhibit platelet. Thus, there is a propensity for throm bolytic buildup at the diseased site in an artery. Further stagnation of the blood ?ow and platelet during angioplasty increases the risk of thrombolytic buildup.
Thrombolytic drugs and agents are generally used to dissolve the blood clot caused by the "build up" of platelet matter and to reverse the build up of the platelet matter.
Alternatively, aspiration is another technique for treating thrombus "build up". It is important that the thrombolytic drugs or other treatment be administered before blood flow through the artery is completely or signi?cantly restricted.
Furthermore, thrombolytic drugs are generally extremely expensive so it is desirable that the drug be administered effectively and e?iciently without waste.
Accordingly, it is important to be able to selectively provide a means for e?iciently introducing a thrombolytic agent into the diseased artery during a balloon dilatation procedure. Also, if necessary it is desirable to be able to easily substitute one size catheter for a di?'erent size catheter if the original catheter inserted can not properly dilate the lesion.
SUMMARY OF THE INVENTION
The present invention relates to a catheter system for treating coronary heart disease. In particular, the present invention relates to an intravascular device suited for use during angioplasty treatment. The device is sized for inser tion through a coronary artery to reach an occluded area for treatment. Although use of the device is explained with reference for treating coronary arteries it should be under stood that the device may also be used for treating other diseased vessel in a patient.
The intravascular device includes a relatively ?exible tube having a proximal and a distal end. The tube is designed to extend from a distal end of a guide catheter through a coronary artery requiring treatment. A push rod is attached to a proximal end of the tube for slidably positioning the tube beyond a distal end of a guide catheter into and through the artery. The ?exible tube has an inner diameter sized for insertion over an angioplasty device.
The tube of the intravascular device has su?icient ?ex ibility to provide for trackability of the flexible tube through the tortuous coronary arteries. Thus, the relatively ?exible tube may be advanced into an artery until the distal end thereof is positioned at a treatment site.
Since the tube is ?exible, the tube is not very pushable. The ?exible tube may be advanced over an angioplasty balloon catheter or other coronary treatment device to pro vide pushability for placement of the ?exible tube through the artery. The inner diameter of the ?exible tube is larger than the outer diameter of a typical angioplasty balloon catheter or other coronary treatment device.
It is contemplated, that the intravascular device may be used for the placement of an angioplasty balloon catheter or alternatively a guide wire into a coronary artery requiring treatment. Furthermore, the intravascular device is particu larly suited for use during a catheter exchange or a guide wire exchange.
Also the intravascular device may be used for drug treatment to relieve thrombolytic build-up in a coronary artery. Since the intravascular device is inserted into and through the coronary artery, it provides a conduit for drug delivery thereto. Thrombolytic drugs may be delivered to a treatment site in combination with a guide catheter and the intravascular device. Additionally, the drugs may be deliv ered in combination with a proximal drug delivery attach ment. The proximal drug delivery attachment includes an elongated attachment tube designed for placement through a guide catheter. The drug delivery attachment also includes a coupling means for ?uidly sealing the attachment tube relative to the proximal end of the intravascular device to de?ne a continuous lumen thercalong for drug delivery.
In addition, the intravascular device may be used for aspirating thrombus from a coronary vessel. Again, since the intravascular device is inserted into and through the coro nary vessel requiring treatment, the intravaseular device provides a conduit, in combination with a guide catheter, for pulling a net negative pressure for withdrawing thrombus from the vessel. Alternatively, net negative pressure may be applied in combination with a proximal attachment tube and the intravascular device for aspiration treatment.
BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be further described with reference to the accompanying drawings where like numbers refer to like parts in several views and wherein: been necessary to enlarge certain portions for clarity.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention is directed to the structure and use of a distal extension (intravascular device) for a guide catheter. Quite often, after a dilatation balloon catheter is inserted into a patient, it is necessary to withdraw the balloon catheter to substitute an alternate sized balloon catheter. This is done during a catheter exchange. This invention allows relatively easy and accurate exchanges for "non-oventhe-wire" cath eters, guide wires and other coronary treatment devices and is disclosed in several alternative embodiments. The distal extension (intravascular device) for the guide catheter disclosed may also be used for drug delivery to a treatment site. The distal extension disclosed has a small outer diameter sized for insertion through the arterial system of a patient beyond a distal end of the guide catheter into a coronary artery. The distal extension is formed of a rela tively ?exible tube to permit the extension to track through the tortuous coronary arteries to a treatment site. Since the extension reaches a treatment site, it may be used to provide a conduit for applying negative pressure for aspirating thrombus from a diseased coronary vessel.
Speci?cally, the guide catheter is inserted at the femoral artery and advanced through a patient's arterial system to the coronary ostium of the artery requiring treatment. The construction of the guide catheter (diameter and rigidity) does not permit the guide catheter to advance beyond the ostium into the artery requiring treatment. The distal exten sion however is designed for insertion through coronary arteries requiring treatment. Thus, the distal extension may be advanced into and through the coronary arteries to the lesion or obstruction to facilitate original placement of angioplasty devices by serving to anchor the guide catheter at the coronary ostium of the vessel requiring treatment for placement of an angioplasty device or other coronary treat ment device into the vessel (e.g., guide wire placement and angioplasty balloon catheter placement) and to provide a less di?icult means for performing guide wire exchanges and "non-over-the-wire" catheter exchanges and alternately to provide a means for delivering drugs or providing nega tive pressure to a treatment site.
It is understood that the embodiments of the present invention are illustrative, and should not be construed to limit the scope of the invention. In a ?rst embodiment the distal extension (intravascular device) is shown in associa tion with a guide catheter system 10 (FIG. 1) . The guide catheter system 10 includes a guide catheter 12, a guide catheter extension 14 and a guide catheter manifold 16 (FIG. 1).
The guide catheter manifold 16 is mounted at the proxi mal end of the guide catheter 12. Preferably, the guide catheter manifold 16 comprises a Y-shaped structure having a primary channel leg 17 and an extension leg 15 with a guide catheter port 22 on the extension leg 15. The guide catheter port 22 provides an inlet injection port into the guide catheter l2. Dye is injected into port 22, (from a ?uid source-such as a syringe) and travels through the guide catheter system 10 to reach the stenosis. Alternatively, port 22 may be used to introduce drugs (i.e., thrombolytic drugs) through the guide catheter 12 or to apply negative pressure for aspiration. A hemostasis valve (not shown) on channel leg 17 provides hemostatic control for the guide catheter system 10 of the present invention.
The guide catheter 12 is an elongated, ?exible, tubular member de?ning a ?rst guide catheter lumen 27 there through. Guide catheter 12 is preferably formed of a poly urethane tube. The guide catheter 12 may be preformed in various shapes to facilitate its passage to the coronary ostium or region within the body where the stenosis is located.
The guide catheter extension (distal extension) 14 com prises an elongated ?exible tube 32 de?ning a second guide The use of the elongated wire 34 to adjust the extension length of the elongated ?exible tube 32 provides several advantages. The rather thin dimension of the wire 34 elimi nates or substantially reduces surface friction introduced by the longitudinal movement of an element within the guide catheter 12. Reduced frictional force allows greater ease in extending and retrieving the guide catheter extension 14. Also, the thin diameter of the wire 34 does not signi?cantly interfere with the ?ow of dye or other fluid through the guide catheter 12.
Alternatively, there is shown in FIGS. 3-6 another embodiment of a guide catheter extension 14A (distal exten sion) having an elongated ?exible tube 32A connected to a shaft 19A or push rod. The guide catheter extension 14A is operable with a guide catheter 12A which has a longitudinal guide catheter lumen 27A. The guide catheter extension 14A in turn has a longitudinal guide catheter extension lumen 33A therethrough, a rounded distal tip 36A and may be reinforced by a coil 40A. If desired, one or more holes 42A are provided for dye introduction and distal blood perfusion.
Also, radiopaque markers 41A and 43A are included at the proximal and distal ends of the tube 32A respectively to provide ?uoroscopic imaging of the position of the tube 32A relative to the guide catheter 12A.
The shaft 19A or push rod in this embodiment comprises a tubular shaft member 172 which extends proximally from a proximal end of the elongated ?exible tube 32A outside the patient so that it is accessible to the user to continually adjust In operation, the restriction balloon 170 is in?ated to press against an inner surface wall of the guide catheter 12A. The friction caused by the restriction balloon's 170 interaction with the inner surface wall of the guide catheter 12A serves to inhibit longitudinal movement of the elongated ?exible tube 32A through the guide catheter lumen 27A of guide catheter 12A. Accordingly, when the extension length of the elongated ?exible tube 32A is properly positioned, the The elongated ?exible tube 32A of the embodiment shown in FIGS. 3-6 may be tapered to provide a small diameter section at its distal end to facilitate insertion through the smaller dimension coronary arteries, while maintaining a larger diameter proximal section to corre spond to the distal opening 152 of the guide catheter 12A. For example, the outer diameter of the elongated tube 32A at its proximal end would be approximately 0.065 inch and the outer diameter at its distal end would be approximately 0.053 inch (with a 0.045 inch distal tubular opening), the difference de?ning a gradual taper extending from the proximal end to the distal end of the tube 32A (which is approximately 6 to 10 inches in length). Preferably, the tube 32A has an interior coating of silicone, polyethylene or polytetra?ouroethylene to provide a smooth, slick inner surface.
Referring now to FIGS. 1 and 2, an angioplasty balloon catheter 18 is inserted into a patient's vascular system with the aid of the guide catheter 12 and guide catheter extension In operation, the guide catheter 12 is inserted into a patient's arterial system and is advanced therethrough to locate the ostium of the arterial system containing the stenosis or obstruction. Thereafter, the angioplasty balloon catheter 18 and guide catheter extension 14 are coaxially positioned within the guide catheter 12 and are advanced therethrough for use. The angioplasty balloon catheter 18 is advanced so that it is positioned proximate to or across the stenosis or obstruction. Ordinarily, the outer diameter of the guide catheter 12 restricts its entry into the smaller coronary arteries and thus the angioplasty balloon catheter 18 must be advanced independently to access and cross the restriction point.
However, in the guide catheter system 10 of the present invention, the angioplasty balloon catheter 18 may be advanced beyond the distal end of the guide catheter 12 proximate to or across the stenosis or obstruction with the assistance of the guide catheter extension 14 by extending the elongated ?exible tube 32. The outer diameter of the elongated ?exible tube 32 is small enough to permit its insertion into the smaller coronary arteries containing the obstruction and thus provides support or guidance for a non-over-the-wire catheter beyond the end of the guide catheter 12 and as far as the stenosis and beyond.
The extension of the elongated ?exible tube 32 into the smaller dimension arteries also serves to maintain the posi tion of the guide catheter 12 at the coronary ostium during operation. In particular, the ?exible tube 32 de?nes an anchoring device for securing the guide catheter 12 for operation. The shaft 19 or push rod is used to advance the ?exible tube 32 beyond a distal end of the guide catheter l2 and the coronary ostium into the coronary arteries. A proxi mal end of the ?exible tube 32 is advanced so that a signi?cant portion of the ?exible tube 32 extends into the artery beyond the distal end of the guide catheter 12 to secure the guide catheter 12 at the coronary ostium for guiding a coronary treatment device into the arteries beyond as explained in further detail herein in relation to FIG. 12. Furthermore, as explained the guide catheter extension 14 is useful for performing a "non-over-the wire" catheter exchange. That is, once the balloon 24 is positioned across the stenosis, it often becomes apparent that a catheter exchange is necessary to substitute a larger balloon than the balloon originally inserted to apply su?icient pressure across the stenosis to reestablish an acceptable blood ?ow. During the catheter exchange, the angioplasty balloon catheter 18 is withdrawn from the patient so that a different diameter angioplasty balloon catheter can be substituted therefor.
The guide catheter extension 14 (distal extension) which is the subject of this invention provides a means for estab lishing a path proximate to or across the obstruction or stenosis and directing a substitute angioplasty balloon cath eter thereto. Before the original angioplasty balloon catheter 18 is withdrawn, the elongated ?exible tube 32 is positioned proximate to or across the lesion. This may be accomplished by advancing the shaft 19 (wire 34 in FIG. 2 and tubular shaft member 172 in FIGS. 3 and 5) distally within the guide catheter 12 to position the elongated ?exible tube 32 proxi mate to or across the lesion. Then, the original angioplasty balloon catheter 18 is withdrawn and the new angioplasty balloon catheter is substituted therefor. During the insertion thereof, the guide catheter 12 and the guide catheter exten sion 14 cooperate to direct the new angioplasty balloon catheter to the stenosis.
If it was not anticipated that a catheter exchange would be necessary and the guide catheter extension 14 was not pre-loaded in the guide catheter 12 when the original balloon catheter 18 was inserted, the guide catheter extension 14 may be inserted for use by ?rst detaching the balloon in?ation assembly 28 and mounting the ?exible tube 32 of the guide catheter extension 14 over the catheter shaft 26. With respect to the embodiment of the present invention illustrated in FIGS. 3-6, a catheter exchange is accom plished in a generally similar manner. The angioplasty balloon catheter 18 is advanced distally through the guide catheter 12A and perhaps the guide catheter extension 14A to a desired position across a stenosis. Should a balloon catheter exchange be necessary, the shaft 172 is used to position the ?exible tube 32A across or proximal to the stenosis. Once the desired position of the ?exible tube 32A is achieved, the restriction balloon 170 is in?ated to hold the tube 32A in place during the catheter exchange. The balloon catheter 18 is then withdrawn proximally through lumens 33A and 27A of the guide catheter extension 14A and guide catheter 12A respectively, and another angioplasty balloon catheter is advanced distally through those lumens to a desired position relative to the stenosis. Preferably, the guide catheter extension 14A is ?exible enough and small enough in diameter that its distal tip 36A can be positioned adjacent to the stenosis so that a balloon catheter advanced there through is "guided" to its destination along nearly the entire path. The balloon in?ation assembly 28 is mounted at a proxi mal end of the hollow catheter shaft 66 and has an inlet port 218 thereon. ln?ation medium (from an in?ation devicenot shown) is injected through the hollow balloon catheter shaft 66 to in?ate the balloon 62 mounted at the end thereof.
The guide catheter extension tube 70 de?nes a second guide catheter lumen 77 and is made from a soft, relatively ?exible material such as polyolefin, polyethylene or poly urethane. The guide catheter extension tube 70 has a rein forced ?exible distal end portion 73, a rounded distal tip 72 and a ?ared proximal end 74. The reinforced distal end portion 73 of the guide catheter extension tube 70 is formed from a coated or sheathed wire coil 76 to provide ?exibility and pushability therefor. One or more side holes 75 may be added in the distal end portion 73 for distal blood perfusion. The outside diameter of the guide catheter extension tube 70 is smaller than the inside diameter of the guide catheter 52 such that the guide catheter extension tube 70 may be inserted and slidably disposed therethrough. During use, the guide catheter extension tube 70 is coaxially disposed within the guide catheter 52. The guide catheter extension tube 70 is longer than the guide catheter 52 so that a portion of the extension tube 70 extends beyond the distal end of the guide catheter 52 to bridge the gap between the distal end of the guide catheter 52 and the stenosis or obstruction.
The guide catheter extension tube 70 also includes a longitudinal slit 78 that extends from a proximal end of the reinforced distal end portion 73 to the ?ared proximal end Radiopaque markers 79 and 79A may be included at the proximal end and the distal end of the guide catheter extension tube 70, respectively, to assist with the insertion of the tube 70 through the patient's artery. Once the guide catheter extension tube 70 is positioned proximate to or across the stenosis, the angioplasty balloon catheter is withdrawn and an alternate sized angioplasty balloon catheter is substituted therefor. As the new angio plasty balloon catheter is inserted, the guide catheter 52 and guide catheter extension tube 70 cooperate to direct the new angioplasty balloon catheter to the previously established position of the stenosis so that the stenosis may be further treated.
FIG. 8 illustrates another embodiment of a guide catheter system 80 of the present invention. As shown in FIG. 8 , the guide catheter system 80 has a guide catheter extension tube 100 designed for placement within a guide catheter 82, which is mounted to a guide catheter manifold 84. The guide catheter extension tube 100 includes a longitudinal slit 108 extending its entire length. The extension tube 100 has a rounded distal tip 104 and a ?ared proximal end 106. The guide catheter extension tube 100 is used in association with an angioplasty catheter 90 having a hollow balloon catheter shaft 94, a balloon in?ation assembly 98, a balloon 92 and a ?exible spring tip 96. The diameter of the balloon 92 (de?ated) and the catheter shaft 94 are small enough so that the catheter 90 may be inserted into and slidably disposed through the extension tube 100.
If a balloon catheter exchange is necessary, the guide catheter extension tube 100 is positioned about the catheter shaft 94, and is inserted through the guide catheter 82. As the extension tube 100 is inserted through the guide catheter 82, the slit 108 is forced open beginning at the distal tip 104 and extending to the ?ared proximal end 106 to align the extension tube 100 about the catheter shaft 94 for insertion. The extension tube 100 is advanced within the guide cath eter 82 until the distal tip 104 thereof is positioned proximate to the stenosis or until the ?ared proximal end 106 abuts the guide catheter manifold 84. Radiopaque markers 101 and 102 may be included at the proximal end and the distal end of the guide catheter extension tube 100, respectively to assist the insertion of the tube 100 through the patient's artery. The guide catheter extension tube 100 is longer than the guide catheter 82 to provide su?icient length for the extension tube 100 to extend beyond the distal end of the guide catheter 82 to the obstruction and to provide a portion that remains outside the patient for control (the ?ared proximal end 106 prevents over-insertion of the extension tube 100 into the guide catheter 82). In this embodiment, the length of the longitudinal slit 108 extends the entire length of the extension tube 100. Thus, the balloon manifold 98 does not need to be removed to position the extension tube 100 about the catheter shaft 94 for insertion into the guide catheter 82. Prior to dip coating the outer layer 268, the radiopaque marker 265 is attached to the ribbon spring so that the market 265 is encapsulated by the outer polymer layer 268 to provide a relatively smooth outer surface for the ?exible tube 255 for insertion. The clip coating process covers the longitudinal length of the ribbon spring as well as the ends so that the ribbon spring is totally encapsulated by a polymer coating. After the dip coating process is complete. the mandrel is removed. A hydrophilic polymer coating is added to the inner and outer polyurethane layers 267 and 268 to provide a slipperier surface. The coated coil spring 266 forming the tube 255 is extremely ?exible to facilitate trackability through the tor tuous coronary arteries. The tube 255 is so ?exible that the tube must be inserted with the assistance of another coronary treatment device to provide su?icient pushability.
As shown in FIGS. 10 and 11, the proximal funnel 260 includes a distally tapered frusto-eonical portion 270 and an elongated tubular portion 272 having an internal diameter site. However, the funnel 260 is sufficiently ?exible to allow the extension 250 to be slidably advanced through the guide catheter without signi?cant friction. Thus, the proximal funnel 260 serves to direct an angioplasty device into the lumen 269 of the extension 250, or to provide a distal extension of the lumen of the guide catheter for ?uid delivery.
Although, the tube 255 has good trackability, it does not have sufficient pushability to be independently advanced through a coronary artery of a patient. Accordingly, the ?exible tube is advanced in cooperation with another coro nary treatment device (such as shown in FIG. 1 ) for place ment in the artery. Therefore, the inner diameter of the ?exible tube 255 is large enough to be advanced over a treatment device. Examples of a treatment device which could be used to support the ?exible tube to provide push ability for advancement include, but are not limited to, an angioplasty balloon catheter (as shown in FIG. 1 ) or a guide wire.
As previously explained, if a catheter exchange is neces sary, the ?exible tube 255 can be advanced along an angio plasty balloon catheter to the obstruction. Once the distal end of the ?exible tube 255 is positioned adjacent to the obstruction or lesion, the original angioplasty catheter may be withdrawn and a substitute angioplasty catheter inserted therefor.
As shown in FIG. 12 , a guide catheter 287 is inserted into the patient and advanced until a distal end of the guide catheter 287 reaches the aortic arch of the patient. More particularly, the guide catheter 287 is manipulated until a distal opening 288 of the guide catheter 287 is aligned with the coronary ostium so that the guide catheter 287 will direct an original coronary treatment device, such as an angio plasty balloon catheter, or a subsequent coronary treatment device into the coronary artery requiring treatment. It is important that the distal opening 288 of the guide catheter 287 be correctly aligned and that alignment be maintained so the coronary treatment device will be directed through the coronary ostium into the coronary artery requiring treat ment. However, as a coronary device is advanced, the position of the distal opening 288 of the guide catheter 287 may shift out of alignment with the coronary ostium making placement of the coronary treatment device into the coro nary artery requiring treatmcnt more di?icult.
As previously explained, the present invention discloses an anchoring device for securing the guide catheter 287 relative to the coronary ostium of a patient to facilitate original insertion and subsequent insertion of a coronary treatment device. The anchoring device is de?ned by the ?exible tube 255 and push rod 262 (i.e., the distal extension 250). A distal portion of the ?exible tube 255 is advanced past the distal opening 288 of the guide catheter 287 and past the coronary ostium into the artery requiring treatment, while a proximal portion thereof and the push rod 262 remain within the guide catheter 287. Since the ?exible tube 255 extends along a portion of the guide catheter 287 and through the coronary ostium along an extent of the artery, the ?exible tube 255 serves to aid in securing the distal
